Knockout of tissue transglutaminase ameliorates TGFβ2-induced ocular hypertension: A novel therapeutic target for glaucoma?
Glaucoma is a vision threatening optic neuropathy that affects millions of people worldwide. In primary open angle, increased intraocular pressure (IOP) is the main risk factor for the development of this disease. Studies investigating the causes and mechanisms of increased IOP show fibrotic changes in the trabecular meshwork (TM) that are different from those of age-matched controls. Tissue transglutaminase (TGM2), an extracellular matrix (ECM) crosslinking enzyme, covalently crosslinks ECM proteins and causes excessive ECM protein deposition in the TM that could cause increased IOP. Previous literature reports increased expression of TGM2 in glaucomatous eyes compared to controls. We recently have shown that overexpression of TGM2 causes increased ECM crosslinking in the TM, increases IOP, and decreases aqueous humor (AH) outflow facility in mouse eyes. Therefore, we wanted to study the effect of TGM2 knockout (KO) on IOP in TGM2 floxed mice. Ad5.Cre transduction caused partial KO of TGM2, which decreased TGM2 expression in the TM region of mouse eyes. TGM2 KO significantly decreased IOP by itself and also in TGFβ2 induced ocular hypertensive mice. TGM2 KO also restores the outflow facility in TGFβ2 transduced eyes. Overall, TGM2 KO rescued the TGFβ2-induced ocular hypertensive phenotype. Thus, TGM2 may offer potential as a new therapeutic target for glaucoma.